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AnpoTanusi

Eme He TaKk MABHO KOWIaGopamnisi deloBeKa ¥ MallMHBL CYMTanach (GaHTacTUKOH. Y
COBPEMEHHOTO  [OKONEHHS  INKOMBHMKOB ~ BO3MOXHOCTH — M3Y4CHHS  9CIOBCKO-MAIMHHOTO
B3aHMOJICHCTBHSL PaKTHYECKH He orpasumueHo. Ilporpamma "Heitpobuonorus 2.0" umeeT
IPaKTHKOOPMEHTHPOBAHHBIA XapakTep, MMO3BOJLICT AKTUBM3NPOBATH IO3HABATENRHYIO NCATEIBHOCTD
obyuaromuxcs B 00macTH (QU3MONOTHM M HEHPOTEXHONOTMH, TMONYYIHTE HABBIKH CaMOCTOATENHHON
HCCIIEIOBATENHCKON PaboThl Ha COBPEMEHHOM ofopyoBaHuH - yaeGHoi nabopatopun BiTronicsLAB.
Brarojaps coBpeMeHHOMY —000pyloBaHMIO —O0y4alomMecs MOTyT —H3y4daTh (HU3MOTIOTHIO H
HEHPOTEXHONOTHIO B chepe ECTECTBeHHO-HAYYHOTO M HHKCHEPHO-OMOIOrMYECcKOro HaIpaBICHHH.
[IporpaMMHEIH KOMILIEKC COITEPKHMT CEHCOPHI OMOCHTHAJIOB, NMO3BOJAIOMHKE CO3/aBaTh coOCcTBEHHEIE
Ye/IOBEKOMAITMHHEIE MHTEP(ENHCH YIpaBleHus. 3aHATHS 110 IPOTpaMMme TO3BOJAT 00YdaroImumes
CO3ATh MPOEKTHI HA CTHIKE QU3HKU, MaTeMaTHKH, Guonorni. OCHOBHOH hopMo# paboTsl 00ydarOIIHXCH
SBIACTCS PEIIEHHe KeHCOB, NPaKTHIeCKHe MpoOBl M 3KCIEPHMEHTATBHBIE ONBITHl O] PYKOBOACTBOM
HACTABHMKA. Bce 3aHATHS CTPOSTCS HA BBINOTHEHMH OOYJalOMMMHUCA NPAKTHYECKOH paboThl A
OCO3HAHHOTO TIOHHMAHHS H3ydaeMbeIx (u3donorudeckux mpoueccoB. Ilepen  BeIMOTHEHHEM
NpaKTUIeCKOd PaboThl MKOMEHUKE 3HAKOMSTCS € TCOPETHIECKUM MATCpPUANIOM, KOTOPHIH OITMCHIBAET
NIOHSTHS. W SIBJIEHYs, H3ydaeMble Ha JaHHOM 3aHaTuy. IlpakThdeckas padoTa BKIIOYAaeT B cebst
JIOCTPOGHME THTOTE3bl, BEIIOTHEHHE JKCTIEPHMEHTA, COOp M aHaM3 SKCICPUMEHTANLHBIX JAHHBIX,
(hbOpMyJIMPOBAHHE BBIBO/IA, OIEHKY NPAKTHIECKOH 3HAYMMOCTH POCKTA. PaboTa Hajg KaXIbIM 3aaHHEM
JOJKHA BKIIOYATH OTAIl 00CYXK/IeHHs Iefel | 3a/1ad, a B KOHIE — PE3yIbTaToB paboThL

PesymbratoM pafoTel  OOydalommxcs —SBICTCA  CaMOCTOSITENBHO CIIAHMPOBAHHBI ¥
peaTM30BaHHEIH POEKT IO HeHPOGHOIOTHH € IOCIeyIOmEH IPYIIIOBOH 3alUTOM.

Hanonasemocts rpymm: 10-12 uenosex.

Pe)xuM 3aHsSTHIH:3 akaIeMHYeCKHX Jaca B HEACHIO.

1. ean 1 3a7a4m 00pa30BaTE/IbLHOH HPOTPaMMBbI

Hens npozpammpi: BOBICUCHHE O00YHAOMHUXCs B TPOCKTHO-HCCICHOBATENBCKYIO NCATENBHOCTE,

GopMHupoOBaHKE Y HEX KOMIIETCHLIMH B ofnacTy COBpEMEHHBIX HEHPOTEXHOMOTHH.

3aoaqu npozpammel:

O6y4armne:

«  @opmupoBaHHe y 00ydalOmUXcAd HEOOXOMMOH 0a3bl TEOPETHYECKHX 3HAHWH 0 (PH3NOIOIMH H
HEHPOTEXHOTIOTHSX, U3y4cHre 0a30BBIX MOHATHH, 0OIICH TEPMUHOIIOTAN;

e O3HAKOMIIGHHE C OCHOBHBLIMH IpPHHLMIIAMH paboThl B yueOHOH mabopartopuu BiTronicsLAB,
TEXHUKOH 0e30NacHOCTH

e O6yuenue mpreMaM pabOThI C COBPEMEHHBIM HCCIIEI0BATENECKAM obopyI0OBaHHEM,

» IlpuoGpereHue HABBIKOB CAMOCTOSTEIBHOTO MOMCKA HAYUHBIX CBEJICHUII B IIE€YATHEIX U IM(PPOBHIX
MCTOYHHKAX M MX MOCIEAYIOIIEro aHamm3a;

e (@opMHPOBAHHE HABBIKOB CAMOCTOSTENBHOIO IMONMYYCHHUS U o0paboTku OMOTOTHYECKHMX NAHHBIX C
[IOMOIIBI0 MATEMATHYECKHX IIPHEMOB, COBPEMEHHOTO IPOrPaMMHOTrO 0OECIEYeHUs W OTKPBITHIX
pecypcoB cets Internet;

TIpuoBpeTeHUe HABBIKOB IIPOEKTHO-HCCIE0BATEILCKOH AEATENLHOCTH, GopMHpOBAHHE U PA3BUTHE
TBOPYECKHX CIOCOGHOCTEH 00yIarOIIIXCs;

. DOPMHPOBAHUE HABLIKOB 0000IIEHHH OTYICHHBIX CBEACHNH 1 [IPCACTABICHUS HAYIHBIX JAHHBIX B
BHUJIE IPE3CHTAIMH | IOKIA/IOB.

PassuBaromue:

«  DopMHPOBAHAE KPHTHIECKOTO MBIIIICHHA, KPEATHBHOC MBIMIICHHA;

«  Tlonyuenue HaBBIKOB 30 (EKTUBHOK KOMMYHHUKALMHU, KOOTIEPALIMH;

»  Pacmmpenue coBapHOTO 3amaca;

«  PasBUTHE NMAMSITH, BHUMAHHS, MIIIIEHHS, H300pETaTebHOCTH;

«  Pa3sBHTHE AITOPHTMHYESCKOTO MBIIIJIEHHs [IPH BBINOITHEHUH CIIOIKHBIX 3a/1at;



»  (dopmupoBaHue UHTEPECA K OHOTOTHUECKUM M OOIIMM €CTECTBEHHOHAYYHBIM 3HAH UM,

«  QopMHPOBAHHE YMEHUS NPAKTHUECKOTO IIPUMEHEHHUS IOy YeHHBIX SHAHHH]

»  @opMupoBaHHE IPEICTABICHHHE 00 OTBETCTBEHHOCTH 3a MOCJCACTBHAS NPUMEHEHHS TEX WM WHBIX
METO/IOB, TOHHMAHMS TPHYAHHO-CIEACTBEHHBIX CBsizell B (QYHKIHOHHPOBAaHHH OHOCHCTEM
Pa3MYHOTO YPOBHS CIIOMKHOCTH,

« TlpuoGpeTeHus HABBHIKOB 3HAKOBO-CHMBOJIBHOTO — TIPEACTABNEHHsA HAy4HOH HH(OpMAIWH,
BU3yaJIM3aL1K, 110100pa HITIOCTPATHBHRIX MATEPHAIIOB;

«  (QopMHPOBaHHE HABBLIKOB NYONWYHBIX BEICTYIICHUH € JIOKIAMaMH, IIPE3CHTAIIMAMH | T. I1.;

«  @opmupoBaHHE YMEHUS QOPMYNIHUPOBaTh, ApIYMEHTHPOBATH U OTCTAHBATh CBOE MHEHHE, BECTH

Hay4HBIH CIIOp.

BocouTaTtensnsbie:

» BocrnuTanme akKypaTHOCTH W JMCIMILTHHUPOBAHHOCTH TIPH BBHINOJHEHMH pPaboT PaziHIHOrO
H43HAYCHHUS,

» @QOpMHPOBAHKME MONOKUTEIBHON MOIMBALKME K TPYIOBOH JEATENBEHOCTH, NOAKPCINICHHE
MIOJIOYKUTEIBHOTO OIIBITA,;

« CrnocobcrBoBanne  (OpMUPOBAHHIO OIBITA  COBMECTHOTO H WHIMBUYAIEHOTO
MHTENIEKTYaTLHOTO TBOPYECTBA [IPH BHITTONHEHHH KOMAH/IHBIX 3alaHUH, KyJIbTYPbl KOMaHHOH paboTEI;

« Bocnuranue TpynomoOus, yBaKeHus K TPYLY;

»  MOpMHPOBAHHE YYBCTBA KOJUIEKTHBH3MA M B3aUMOTIOMOIIIH;

» Bocuuranwe 4dyBCTBA TATPUOTH3MA, I'PAKIAHCTBEHHOCTH, TIOPAOCTH 3a OTEIECTBEHHBIE
JIOCTH)KEHUS B 00acT OHONOrM9ecKoi HayKH.
@opMBbI 3aHATHIA:

* MacTep-KJ1acchl

» 1abOPATOPHO-TIPAKTHIECKHE PAOOTEI, B T.4. SKCIEPUMEHTHI

* Decellbl

* pelIeHHe KelCcoB

* IPOCKTHPOBAHHE
MeToabl, HCHIONB3YeMble HA 3AHATHIX:

* Ipo6IeMHEIE (METOBI TPOOIEMHOTO H3NIOKEHHUS)

* MCCJIEIOBATEIBCKAE - 00YIAIONIMECS CAMM TOJTyYal0T HOBHIC 3HAHUS Pa3IMIHBIMHA CTIoco0amy, B
T.9. 3KCTIEPHMEHT;

empakTHuecKde (YMPaXKHEHHs, 3aladd, C HCMOIb30BAHHEM NPOQUILHOTO MPOrPaAMMHOrO

obecriedeHus);

« croBecHBIe (paccka3s, Oecela, WHCTPYKTaX, 9TEHHE CIPABOYHOH JHMTEparTypsl, LH(BPOBEIX
HCTOYHHKOB);

o HarysHEE (IEMOHCTPAIAS MY THTHMEMHAHBIX MATEPHANIOB, IPE3CHTAIHH, CXeM U T.1.);

*  OBPHCTHYECKME (YACTHYHO-IIONCKOBBHIE) —  OOydYarommumes IMpeoCTaB/AeTCs fonpIas

BO3MOKHOCTE BEIOOpA BAPHAHTOB;
* WIFOCTPATHBHO-00bACHUTENLHEIE.

2. TIpormosupyemsbie pe3y/bTaThl H cII0COOBI HX MPOBEPKH
JIuynocmHble pe3yibmamot;

» PasBHTHE CAMOCTOSTENEHOCTH CYKICHHUH, HE3aBUCUMOCTH H HE:CTaHﬂapTﬁocm MEITIUTEHHST;

* VMeHHe KPUTHUECKOTO BOCIIPUSTHS HHYOPMAIAK | H30HPaTEIBHOCTH €€ BOCIIPAITHS;

» OCMEBICIIEHHE MOTHBOB CBOUX JACHCTBHH;

« PazeuTie MOBO3HATENHLHOCTH, COOOPA3UTENEHOCTH IPY BBIIOTHEHHH PasHOOOpasHBIX 3alaHHi
npoBIEMHOTO H 9BPHCTHYECKOTO XapaKTepa;

o PazpuTHE BHHMATENLHOCTH, HACTOMYHMBOCTH, LENCYyCTPEMIEHHOCTH, YMEHHS IPEOI0NICBATE
TPYAHOCTH;

+ opMHPOBaHHE KOMMYHHKATHBHON KOMTIETEHTHOCTH B OOIIEHWH M COTPYIHHYECTBE C APYTHMHU

o0 yJarmmMHcs



o OCBOCHHE COLMANBHBIX HOPM, TIPABHJL IOBSICHHS, PoNiel 1 pOpM COUMANEHOM KIU3HU B IPYIIaX H
coofmmecTBax.
MemanpeomemHnbsie pe3yib mMamei:

PezynamugHble yHUGEPCAbHbIE yHeDHble 0edCmeua:

« YMeHHe CTaBHTE 3a1adqy U (DOPMUPOBATh €€ NPHOPHUTET;

* YMeHHE MIIaHUPOBATh II0C/IE0BATENLHOCT Ar0B AlITOPUTMA [T IOCTHIKCHHIS TIEIIH,

« VMeHHe CTABUTH Leb (CO3IaHre TBOPUECKON paboThl), IIaHUPOBATh JOCTHIKEHHE STOH ENH;

* YMeHHe OCYIIECTBISIT UTOTOBBIH H ITOINArOBEIH KOHTPOJIb 110 PE3YNBTATY;

+ CriocoBHOCT afeKBaTHO BOCTIPHHMMATH OIEHKY HACTABHUKA M APYTHX 00yJaromuxcs;

 VMeHHe ajeKBATHO COOTHOCHMTH TITaHMPYEMBIE PE3YJIBTATH ACATEIbHOCTH M CIIOCOOBI HX
JOCTHIKEHHS;

* VMeHHE BHOCHTL KOPPEKTHBHI B IEHCTBHSA B Clly9ae pACXOKICHHS PE3ybTaTa PEIIEHH s 3a/la9H Ha
OCHOBE €& OLIEHKH ¥ yJ&ETa Xapakrepa CIelaHHEIX Omub0K;

» CocoGHOCTE TPOSIBIATE I03HABATEBHYO HHUIIHATHRY B COTPYIHHIECTBE,

* YMenune pemars IpoblieMbl TBOPYECKOI'O XapaKTepa B pa3iMIHbIX CHTYallnIX,;

« VMeHHe OIEHUBATh TONYYAIOMUHCS TBOPYECKHH NPOXYKT M COOTHOCHTEH €r0 C M3HAYalbHBIM
3aMBICJIOM, BBITTOHATE IO HEOOXOUMOCTH KOPPEKIHH JIHO0 IPOIyKTa, b0 3aMBICTIa.
ITo3nasamensrsle yHUuBEPCAIbHbIE YHeOHble OCUCMEUA:

+ YMeHHE OCYIIECTBJIATh MOMCK MHGOPMALUK B MHIMBHIAYATHHBIX HHOOPMALHOHHBIX apXHBax
o6ygatomerocsi, FHOOPMAUKOHHOM cpele 00pazoBaTeIbHOTO YUPEXACHHS, PeepanbHbIX XpaHHIHIIAX
HH(GOPMALMOHHBIX 00pa30BaTENbHEIX PECYPCOB;

o YMeHHe HCIIOTB30BaTh CPEICTBA WH(GOPMALMOHHEIX M KOMMYHMKAIMOHHBIX TEXHONOTHH s
pelieHus KOMMYHHKATHBHEIX, IO3HABATE/IBHBIX H TBOPUECKHUX 3a/1ad;

* VMeHHe OpHEHTHPOBATECS B Pa3sHOOOpasuH CIIOCOOOB pellieHH s 3a/1ad;

» YMeHHE OCYIIECTBISATh AHATH3 OOBEKTOB C BEIJICICHHEM CYIIECTBCHHBIX H HECYMIECTBCHHBIX
IIPU3HAKOB;

* YMeHHe IPOBOAKTE CPABHEHUE, KIACCHHHKALMIO 10 3a/1TaHHBIM KPHTEPHIM,

« VMEHHE CTPOUTH IOTHYECKUE PACCYK/ICHUS B (JOPME CBA3M MPOCTBIX Cy:KACHHI 00 00BEKTE;

+ VMeHHE YCTAHABITHBATE AHAIOTHH, TIPHIHHHO-CIIE/ICTBCHHBIE CBA3H;

+ VMeHHe MOJEIMPOBaTh, MPeoGpPa3oBLIBAaTh OOBEKT M3 TyBCTBEHHOH (OpPMBI B MOJENb, TC
BBIZIEJICHBI CYIECTBEHHEIE XApaKTEPHCTHKH OO0BeKTa (TMPOCTPaHCTBEHHO-Tpaduyeckas I 3HAKOBO-
CUMBOJTIYECKAs);

* YMeHne CHHTE3UPOBATE, COCTABIIATE IENOE U3 YaCTeH, B TOM YHCIIE CAMOCTOATENIEHO TOCTPAaUBATh
¢ BOCIOTHCHHEM HEJOCTAIONHX KOMITOHEHTOB.

KommyHuxamuensie yHUGepCAbIbIE yHeDHble OelCmeUA:

« YMeHHe apryMEHTHPOBATH CBOIO TOUKY 3pEeHHUs Ha BRIOOP OCHOBAHUH M KDHTEPUEB TIPH BEICTCHH
NPU3HAKOB, CPABHEHHH U KnaccH(pukanuu 0OBEKTOB;

» YMeHn#e BBICIYIIHBATE COOECETHUKA ¥ BECTH JIMAJIOT;

+ [Ipu3HaBaTh BO3MOKHOCTL CYIIECTBOBAHWA PA3NMYHEIX TOYEK 3PEHHA M NPaBO KaXIOTO MMETh
CBOIO;

» YMeHHE IUIAHHPOBaTh yueGHOEe COTPYAHHISCTBO C HACTABHHKOM M JPYTHMH O0YYarOImMMHCA:
OTIpEeNATh LeiH, GYHKIMY Y4aCTHHKOB, CHIOCOOB! B3aUMO/ICHCTBHA;

» YMeH#e 0CYIIECTBIISTh IOCTAHOBKY BOIPOCOB: HHUIIHATHBHOE COTPYIHHIECTBO B IIOUCKE U cbope
nHOpMalIH;

« VMeHHe pa3spemaTs KOH(IMKTHL BBISBICHME, MIEHTH(UKauus MpoONeMel, MOUCK M OLEHKA
AIBPTEPHATHBHBIX CIIOCOO0B paspemenns KOHMIMKTA, TPHHATHE PEIICHUA W €T0 PeaU3aLis;

e VMeHuwe ¢ JOCTATOYHOH IIONHOTOM M TOYHOCTBIO BBIP&XKATH CBOM MBICIH B COOTBETCTBHH C
3aa4aMi M YCIOBUSMH KOMMYHUKALMH]

» BriajieHre MOHOJIOTHYECKOH | qranornueckoi popmamu pedn.



IpeomemHusie pesyibmamnivl

« 3panue 0 (U3NONOTHH YeI0BeKa

»  Bnajenue OHOTOrHYECKOH TEPMHUHOIOTHEH;

«  VMeHWe MAHWITYIMPOBAaTh GA30BEIMEH OHONOTHUCCKHMH TOHATHSIMH B 001acTH (GDH3HOIOTHH H

HEHpOOHOIOrUY;

- TIpexacraBnenue 06 OpraHU3aLUK HCCIENOBATENCKON PabOTEI B ndpoBo# tadbopaTopun

«  Brnanenue TexHuKo#H OezonacHocTy pu pabote ¢ U(POBEIME Tab0paTOPHUSIMH

»  HaBbik paboThl ¢ COBPEMEHHBIM UCCIIE/IOBATENBCKIM 000PYI0BAHHEM DHOIOTHYECKOTO npodus,
3HATL 00NACTH IPUMEHEHHUS, XapaKTEPUCTHKH HCCIIE[OBATEILCKUX METO/I0B;

«  HaBeIK caMOCTOSTEILHOTO IIOMCKA HAYIHBIX CBEJIEHUH B IEUAaTHBIX M IM(PPOBBIX THTEPATYPHBIX
UCTOYHHMKAX ¥ MX IOCIEAYIOMIETO aHAIN3a, KIACCH(PHUKALWK, COCTABICHNS JINYHOTO M KOIIEKTHBHOTO
apX#Ba TEMAaTHIECKOH JINTEPATYPHI;

« HaBBIK CaMOCTOSTEILHOrO MONydeHuss W 00paboTKu OHONOTHYECKMX NaHHBIX C TOMOIIBIO
MaTeMaTHUECKHX IIPHEMOB, IIM(DPOBEIX HHCTPYMEHTOR;

«  Happik paGOTEI ¢ COBPEMEHHBIM IIPOrPAMMHBIM 00ECTICIECHHEM OHONOIrHYECKOro npoduis;

«  VMeHHe MONB30BaThCS OTKPHITEIMH HH(MOPMAIMOHHBIME pecypcamu cetd Internet, Gasamu
JIAHHBIX;

» VMeHHE OPraHH30BBIBATH IPOEKTHO-HCCIIENOBATEIICKYIO IeATEIbHOCTE;

«  VMeHHE IPHMEHSTH TROPIECKHE CTIOCOOHOCTH IPH PEIICHHH HECTaHAAPTHBIX 3a/1a4;

«  VMeHHME aHANH3UPOBATh H 0000MATE HOMydeHHEIE PE3YJLTATH, (OPMYIHPOBATE KOHKPETHBIE
BBIBOJIBI,

- BrageHEne InpHeMaME TIpeJCTABICHAS HAyYHBIX JAHHEIX B BHJIE 3HAKOBO-CHMBOJBHBIX
KOHCTPYKIWH, BU3yaIn3aluii, HHQOPMATHBHLIX | YIOOHBIX /I BOCTIPHSTHS,

+ YMeHHe TpaMOTHO noa6upaTh 1 06padaThiBaTh WIUTIOCTPATHBHBIA MaTepHa VA IPEICTaBICHHS
pe3yJIBTATOB HCCIEIOBAHMM;

o HaBbik MyGNHYHBIX BRICTYILIEHHH, HOKIAJI0B, 00CYKIEHUH PE3yNbTaToB PaboTEL, TIpEe3eHTaIHH
MPOEKTOB.

@opMbI MOABEACHHS HTOTOB PEAIM3AIME MPOrPAMMBI
[To/iBEZICHHE UTOTOB PEATH3yEeTCs B PAMKAX 3alIMTHI PE3YIBTaTOB IPOEKTOB.
@opMBI IEMOHCTPALHHA Pe3yaLTATOB 00y YeHHs
TIpe/CcTaBnerue pe3ynbTaToB 00pa3oBaTeIBHOM JEATENBHOCTH IPOBOAMICS B hopme ny6nmuaHOR
NIPe3eHTALMH KOMAHIAMH PEaTH30BaHHEIX IPOEKTOR U HOCIENYIONIeH pedIIieKCHH.

3. VueOHO-TeMaTHYECKHIHA MJIAH

Ne Hazsanue pa3aena, TeMbI KoanyecTBo 9acoB ®opmbl paboThl H OLEHKH
n/n Beero | Teopus | Ilpak pesysibTaTa
THKA
Bsenenue B mporpammy 3 2 1 Paboma 6 epynnax. Beibop memvl
«Helipobuonorus», GopMHpOBaHUE NpOEKmMos.
1 KOMaH/1
3HaKOMCTRBO ¢ y4eOHOH 3 1 2 Patioma 6 epynnax.

o | maGoparopueit BiTronicsLAB,
06paboTka CHTHAJIOB B TPOrpamMmMe.

M3mepenue apTepHabHOTO 6 2 - Paboma 6 epynnax. [Iposedenue
3 | naeneHus NabopamopHbIX U
ucciedosamensbekux pabom.
Anexrpomuorpadus (cencop OMI) | 6 2 4 Paboma 6 2pynnax. lIposedenue
4 1aBopamopHbIX U

uccnedosamenbekux pabom.




OnexTpokapauorpadus (cencop 6 2 4 Paboma ¢ epynnax. Ilposedenue
5 | 9KI) nabopamopuwix u
UCCNe008amMeNbCKUX pabom.
[TynbcoBele KoneOaHus 6 2 4 Paboma e epynnax. IIposedenue
6 (oTomnerusMorpadus (cercop nabopamopuuix u
OIIT) uccne008amensekux pabom.
Onexrposnnedanorpabus (cencop | 6 . -+ Paboma 6 epynnax. Ilposedenue
7 | 93 nabopamopuwvix u
ucciedosamenvekux pabom.
Koxno-ranspanndeckas peaxifust 6 2 4 Paboma ¢ epynnax. IIposedenue
g | (cencop KI'P) nabopamopHwIx U
ucciedogamenbekux pagom.
JbIxanue u IBUKEHHUE TPYIHOM 6 2 4 Paboma e epynnax. Ilposedenue
9 | kmetku (cencop Konebanmii nabopamopuvix u
IPYAHOHN KJIETKH) ucciedo8amenbeKux pabom.
Helipotexaonoruu 6 2 4 Paboma e epynnax. Ilposedenue
10 nabopamopuwix u
ucciedosamenbCekux pabom.
Pabora Haz mpoexTamuy, 15 5 10 Paboma 6 epynnax.
11 | momBenenme uToroB HccIenOBAHMI, Oghopmaenue npesenmayuu no
COCTABRJIEHHE NIPE3EHTALUA npoexmy
Iloasenenue uroros. Komananas 3 3 3awuma npoexmos,
12 | samura 1poekToB. Pedrnexcus obcysicoenue pe3ynbmamos
Beero: 72 24 48

4. Kanennapublid ydeOubiii rpadux

HauMenoBanue KOMITOHEHTA [IPOrpaMMBL IopsimxoBrie HoMepa Mecsies o0ydenust | Beer
)
1 2 3 4 5 6 | 9acoB

Beenenue B nporpammy «Heitpobuonorusi», i 3
bopMupoBanue KOMaH][
3uakoMcTBO ¢ yueOno# nabopatopucit
BiTronicsLAB, o6paborka curuaios B JII2 3
IporpaMmMe.
H3mepenne apTepHanbHOro JaBICHUS JI2T14 6
Onexrpomuorpadus (cencop IMI') J12114 6
Onexrpokaparorpadus (cencop IKI) JI2114 6
[TynecoBbie konebanus doToraeTnaMorpadus Tl 6
(cencop @III)
Dnexrposnuedanorpadus (cencop I21I) JI2114 6




Kosxno-ranmsBanuueckas peakuus (ceacop KI'P) JI2114 6

JIbIXaHue U JIBMIKEHHE TPYIHON KISTKH (CeHCOop

. . JI2I14 6
KonebaHui rpyIHOH KIETKH)

Heliporexnonoruu JI2114 6

Pafora Hamg mpoekTaMu, OIBEICHUE HTOTOB

- 5 JI2T14 | J13T16 | 15
UCCIICOBaHUH, COCTaBIEHHE IPE3eHTalUH

[Tonsenenue uroros. KomanaHas 3ammra

npoekToB. Pednexcus L 2

Beero: 12 12 12 12 12 12 72

5. Copep:xaHue TeM MPOrpaMMbl

Tema 1. Beeaenne B nporpammy «Helpobuosiorus».

Heitpobuonorus — Hayka, H3ydarolas ycTpoHcTBO, QYHKIMOHUPOBAHHE, Pa3BUTHE, IEHETHKY,
OnoxuMHuIO, (HU3MOJIOTHIO W TIATONOTMIO HEepBHOM cHcTembl. HelipoOuonorus TecHO CcBs3aHa ¢
(usmonoruedl dvenoBeka, a TaKXKE BKIIOYACT W H3y4EHWE IIOBEIACHHS dYenoBeka. [lpw momomm
Helpobuonorun pa3pabaTHIBAIOT CHCTEMBI HCKYCCTBEHHOTO HWHTEIUIEKTA, MATEMAaTHUYECKHE MOIEIH
paboTel HEepBHOH cucreMbl W Mo3zra. [IpukgamHoe ucmonb3oBaHHe HEWPOOHOTIOTHH B COBPEMEHHOM
obmecTBe — HelipoTexHOMOruy. Bo3MOKHOCTH IpUMEHEH sl HeHPOOHOTOTHH B COBPEMEHHEIX YCIIOBHAX.

VYyanmecss pa3OuBaOTCST Ha KOMAaHAB M 3HAKOMATCH C JOCTIDKEHHSIMH B o0macTe
Heiipobuonoruu. BeibupatoT Temy npoekra.

Tema 2. 3naxkomcrBo ¢ y4deOno#i Jaboparopueii BiTronicsLAB, o6paGoTka cHruajoB B
NporpamMme.

O6yuarormuecs 3HakoMsITcs ¢ ydebHoH naboparopued BiTronicsLAB, ocBauBarOT Iponeccs!
MOAKITIOYeHHs TpubopoB 1 00paboTKy UX CHTHAIIOB.

Tema 3. U3mepeHnne apTepHAIBLHOI0 JABJICHHS.
Aprepuansnoe pasienue. llopkmouenue mnaboparopHoro toHoMmerpa AMD, wu3aMmepenue
IaBJIEHUS H ITyJIbCa, CPABHEHME Pa3TUUHBIX BADHAHTOB.

Tema 4. Dnexrpomuorpadus (ceacop IMI).

OnekrpoMuorpahus — METON [MArHOCTHKH, OCHOBAHHBIM Ha ITOKA3aTeIsx OHOANEKTPHIECKOH
aKTUBHOCTH MBI, B OCHOBe HCCIENOBaHHS JEKHUT CHOCOOHOCTH MBINIEYHOH TKaHH CO3JaBaTh
SNMEKTPUYECKYI0 aKTHBHOCTb IIPH KaKJOM cokpameHud. OIHHM U3 TNPaKTHYECKHX METOMO0B
ucrone3osanus OMIT sBisercs wuHTepdelic OesmoneHoro gocryna. Ilomxmouus cencop OMI
obyuyaronuecs poRoasIT padboTel: «CoKpameHne MBIIIEYHBIX BOJNOKOH M curHan OMI'y, «M3mepenue
CKOPOCTH CEHCOMOTOPHOM peakuuu ¢ nmomompio OMI'», «M3ydenre ycTamocTH MBI ¢ NOMOIIBO
OMI ». B kagecrBe 3aKIOYEHHs 110 TEME TIPOBO/ISTCS HCCIISNOBATENLCKHE pabOTEI: « DNEKTPOMHOTpadus
M CHIA COKPAaIleHHs MBI, «3IiaekTpoMuorpadus apTUKYSIHOHHBIX MBI M yCTpo#crBa
6e3MONBHOTO JOCTYHIAY,

‘Tema 5. DaexTpokapauorpadus (cencop IKI). _

Onexrpokapauorpaduss — METOIUKA PETHCTPAllMd M HCCIEJOBAHMS SJIEKTPHYECKUX IOICH,
obpasyrommxcst npu pabote cepaua. M3ydmB ocHOBHBIE HmpuHLENEI paboTel ¢ pardnkoM OKI' Ha
naboparopHsix paborax «Coxpamenus cepana 1 ux orpakenne B OKI'», «BapuabenbHocTh cepieqHoro
puT™May, «BiMsgHHe ABIXaHWS HA HEPETry/BIPHOCTH CEpPAEYHOr0 pHTMan», 00ydalommecd MMPOBOISAT
HcelnenoBanisg Mo TeMmaMm: «DnekTpokapauorpadust u usznyeckas Harpyskan, «OmneHka paboThl
BEI'€IaTHBHOM HepBHOI cucTeMnl 10 DKI™»,



Tema 6. IlynncoBrie kostebanns B Gporonerusmorpadus (cencop ®III).

DotomnerusmMorpadgus — METONMKA M3MEPeHMsl IMYJIbCOBOM BONHEL, KOIJd HPH IIOMOIIH
CHENIMATBHOTO YCTPOHCTBA PETHCTPUPYIOTCS IIYJILCOBBIE BONHEI (BOJHBLI IOBBIMIEHHOTO JABJICHWS B
cocy/ax) 3a CUET U3MEHEHHS CBETONPOIIYCKAHAS TKaHeH B 3aBHCHMOCTH OT KPOBEHAIIOTHEHUS KPYITHBIX
COCYNOB B TEYEHHE CEpIeYHOro uHkna. DOoTOoIIeTH3MOIrpadus HCHONB3YETCH CHELHATHCTAMU B
TEPANEBTHICCKONA IMATHOCTAKE, COCYMMCTOH XHMPYPIUH, KapOUOIOTHH, SHIOKPHHOIOTMM H APYTHX
OOMACTSX M OLEHWBAET HACHIIIEHME KPOBH KHCIOPOZOM, YPOBEHb CTPECCA, M3MEHEHHS COCYIOB MPH
caxapHOM nuadere, aTepoCKiIepo3e, THIIEPTEH3MH, CKIIOHHOCTE K TPOMBO03Y H BADMKO3HOMY PACIIHPEHHMIO
BEH.

Tl mpakTiHaeckux pabor nemonesyercs ceHcop OIIT. OGyyarommecs IpOBOISIT 1abopaTopHEIe
pabotsr: «Cniocobbl moacyeTa 4acTOTHl 1Myibca», «IlymbcoBas BomHAa U curHan OIIy, «M3mepenue
apTepHabHOTO NaBNeHHs MeTonoM KopoTKoBay, a Takike HCCIeNoBaTeNbeKylo padoTy «Onpeenenue
CPEIHEH CKOPOCTH PACIPOCTPAHEHUS TIYIECOBOM BOJTHBI»

Tema 7. DnexTposnnedanorpadns (cencop III).

Onexrposnnedanorpadus (330) — BRICOKOMH(GOPMATHBHBIH METOJ AHATHOCTHKH COCTOSHHS
HEPBHOH CHCTEMBI, OCHOBAHHBIA HAa PErHCTPALMH GHOMIEKTPHYECKHX MOTEHIMATIOB KOPHI TOJOBHOTO
mo3ra (I'M) B mponecce €ro XU3HEAEATENBHOCTH. JIJIsT OEHKH COCTOAHHS HEPBHOM CHCTEMBI H MO3TOBOM
ASATEIBHOCTH 00YYarOIHecs MPOBOAAT NTabopaTopHbIe paboTsl « PHTMBI MO3Ta M CIIEKTPAITBHEIN aHATH3
900", «ApTedaxts 0T coxparmenust mpmi B 931 », «Haxkarre Ha KHOIKY H Cy6BEKTHBHOE BOCTIPHSTHE
BpeMeHn». B kadecTBe mccnenoBatensekux pabor sammanupoBansl: «Mccneyopanue amsha u Gera-
PUTMOB 3JIEKTPOIHIEANOrpaMMED», «BIHAHAE My3BIKH Ha PHTMEI 37eKTpoaHiedantorpaMMeny, «Ilomck
DNEKTPHYECKOr0 JHIOMS 1Mo D31 »

Tema 8. Koxno-raneBanngeckas peakuus (ceacop KI'P)

Koxuo-ranseannueckas peaxnus (KI'P) —  Guosmekrpuyeckas peakums, KoTopas
PEIHCTPUPYEICS C TOBEPXHOCTH KOXKH, [IOKa3aTellb AKTHBHOCTH BETCTATMBHON HEPBHOH CHCTEMEL,
IIMPOKO MpUMeHsieMbli B nicuxodusnonoruy. [ usyyenns KI'P mpoBomsites naGopatophsie paboThl
«/lnHaMMKa KOXKHO-TATbBAHHYECKOH peaknum», «BIaXKHOCTH KOKHBIX MOKPOBOB M KOMHO-
raqbBaHUYCCKas peakiusy, «KoxHo-ranbBaHuYeckas peakiMs W aBTOHOMHAs HEPBHAS CHCTEMAay.
Hccnenoparensckas pabota «llommrpadms u  onpenenenne NCHX0PMOLMOHAIBHOIO —COCTOSHHS
4eoBeKa.

Tema 9. /Ierxanne u JBHKEHHE I'PYTHOH KJIETKH (CeHCOP KoJebanuil rpyiHol KJIETKH).

OcHOBHEIE 32aKOHOMEPHOCTH JBIXKEHHS TPYIHOM KICTKH IIPH IBIXaHHM ydaluecs HaOIogarT
IpH TIpOBeAeHWH JabopaTtopHO# paboThl «Pa3Hble BHUABI IBIX@HUS ¥ PETHCTPAIMsl JAbIXaTeNbHBIX
ABMKERUH». Jlnd 3akpenenys HHMOPMaLMU TIPOBOISTCS HCCIeqoBaTelbekue padotel «OnpenenerHne
9acTOTHI JABIXaHUA M (DH3HYecKas Harpys3ka», « B3auMOoCBsI3b pasiMuHbIX CHCTEM OpraHu3Ma YelIoBeKay,
«DyHKIHOHATBHBIE TPOOKI ¢ 3aA€P/KKOH ABIXaHAS U HX BIIMSHHE HA CEPACIHOCOCYIHUCTYIO CHCTEMY ».

Tema 10. HeitporexnoJiorus.

IIpuknagsoe ucnonb30BaHKe HEHPOOHONIOTHHU B COBPEMEHHOM 00INEcTBE — HEHPOTEXHOJIOTHH.
Yenoseko-MallMHHOE B3auMojieHctBre. MmKeHepHO-OMONOrHYECckoe HanpaBieHHe HCCIIEN0BaHHI.
ITonroroBka NpoeKToB K 3amuTe, anpodanus pe3ynbLTaToB, 00CyKAeHHE B rpynnax.

6. YcaoBHA peasTH3aNHH NPOrpaMMbI

Kanpogssie ycjl0BHSI peain3alMi IPOrpaMMbl

IIporpamma peanusyercs cuiamu KadeIp M [OIpas3[eieHW YHMBepCcHTETa, OOIANAROIIMMH
HeOOXOIMMBIMH H IOCTATOTHBIMHE KaJIpOBEIMH PECypcamu

Tpebopannsa k KaApoBBLIM pecypcam:

* 3HAHWE BO3PACTHOMH TEaTOTHKH B TICHXOIIOTUH;



* OIBIT paboTHI C IETLMH;

* OIBIT PEAJTH3ALMH U YIIPABIEHUS [IPOEKTAMH;

* 3HAHHE COBPEMEHHEIX CPEICTB OIIEHUBAHHS;

* HETIPEPEIBHOCTH MPO(ECCHOHAIBHOTO Pa3BHTHS IIEArora.

Kovnerenunn  megarorudeckoro  paGoTHHKA,  PeaM3yIOmero  AONMOJHHUTEILHYI
obpa3zoBaTe/IbHYI0 IpOrpaMMy:

* obecneunBaTh YCIOBHS JUIS YCIIEMIHON NEATENEHOCTH, MO3UTHBHOM MOTHMBAIIMH, a TAKKe
CaMOMOTHBHPOBAHUS 00yHarOIIHXCS;

* OCYIIECTBJISITh CAMOCTOSTENBHBIM IIOMCK M aHallu3 WH(OPMAIMU ¢ TIOMOIIBIO COBPEMEHHbIX
MH()OPMAIHOHHO-TIORCKOBEIX TEXHOJIOTHH;

* OPraHM30BBLIBATE U CONPOBOKIATH YUeOHO-HCCIENOBATENLCKYIO W MIPOEKTHYIO HEATEHLHOCTE
00y4aronmxcs, BEIOIHEHUE MU IPYITIOBOIO NPOEKTa,

* YMETh MHTEPIIPETUPOBATE PE3YIbTaThl NOCTHKEHUH 00ydaromuxcs;

* OPHEHTHPOBATLCSA B COBPEMEHHBIX OMONMOTHYSCKIX METOAAX UCCIIEIOBAHMS,

* IMeTh HaBBIKH paboThl C COBPEMEHHEIM JTab0PaTOPHEIM 060PYIOBAHUEM;

* BJIaJIeTh OOIHUMHE HaBBIKaMH JJA0OPATOPHBIX HCCIICIOBAHHIT;

* yMeTh paboTaTh ¢ TUIIOBEIM ITPOTPAMMHEIM obecriedeHneM i OHONOTHYECKHUX HCCIIEN0BaH A
M MaTEMaTHYECKHX PacIeTOB.

* IMETH HAaBBIKM PabOTEI C KyJIBTYpaMH MHKPOOPTraHH3MOB;

* UIMETH NIPEJICTaBICHHE O TeXHUKE Oe301acHoCTH pyu paboTte B 1abopaToprax MUKPOOHOTOTHH,
MOTIEKYIISIPHOH OHOTIOTHH, MOTIEKYTISIPHOH TEHETHUKH.

* UMETH HaBLIKH paboTel ¢ nHborpadukon.

MaTrepHajbHO-TeXHHYECKHE YCIOBHS PEAIH3alHH IPOrPaMMBI
AnmaparHoe H TeXHH4YecKoe obecredeHue

VuebHo-n1abopaTOpHbIA KOMIIIEKC [UIs H3Y4YEeHUS HEHPOTEXHOMOTHH Ha YPOKe OMOTOTHE B 8—

11 knaccax "Iludporas nabopatopus B ob6nactu HeHpoTexHomoruit. IIpaktukym mo 6uonorun
BiTronics Lab", B koMIIekTanium;

1. Cencop OMI'
2. Cencop @IIT

3. Cencop 23U
4. Cencop KI'P

5. CeHcop OBIXaHHS

6. Cencop KT’

7. Cencop Button ams pasMeTKH JaHHBIX

8. LlenTpampubIit MOIYTH

9. YCTpo#cTBO U1 PETHCTpaliuy apTepHAIBHOTO JaBICHHS

10. ®nenika ¢ 10 1 METOAMYECKUMU MaTEpHATIAMH

11. YuebHo-MeTOAHYECKOE TOCOOHE

Hoy1Oyku nns negarora ¥ 06y4arommxcst

ITpoekTop, 3KpaH (MM UHTEPaKTUBHAS ITAHEID)

IIporpammuoe obecnieqaenue:

Ne | HanmenoBanue Haznadenne OcobeHHOCTH pacipocTpanenHs
1. | BiTronics BusyanusaTop curHanos CroboaHo pacnpocTpanseMas ¢

Studio obopyloBaHHEM




7. Hpmu‘epm IPOEKTHBIX KeHcoB, HAanpaBJIEeHHLIX Ha 0CBOEHHE TEM NIPpOrpaMmbl.

Keiic 1. TostoBHO# MO3r ¥ 3pHTENbHAA akTHBHOCTH «Cunxponnsanus IO1 npH 3aKpeITHH
raa3. Mcciegosanne a- 1 f-paTMOB»

B keiice MIpOEKTHEIE KOMAHIE OYyT HCCIeN0BATh aKTUBHOCTE TOTIOBHOTO Mo3ra. O0yvatomuecs
H3MEPSAT AKTHBHOCTH TOJIOBHOTO MO3Ta € OTKDPBITHIMHM M 3aKPLITBIMH TIJla3aMH, a 3aTeM CPaBHAT
PE3YILTATEL M 06CYIAT H3MeHeHH s B paboTe Mo3ra. B koHIe kelica o0ydaronmuecs co3faiyT yCTpOHCTBO,
YIPaBIsIeMOE MO3TOBOH aKTHBHOCTEIO.

3ananue

HeobxoauMo co37aTh YCTPOMCTBO, KOTOPHIM MOXKHO YIOPAaBISATH C ITOMOIIBIO MO3TOBOM
axruBHOCTH. [10 M0MH o-prTMa B chrnaie DO MOXKHO CYIHTB O CTENEHH pacciaabnenus 4enoBeka. Yem
OoJbllle B CHTHANC O-pHTMa, TeM OH Oonee paccrmabieH. 3Hasd 3TOT HapaMeTp, MOKHO BKIIHOYAThH HITH
BEIKJTIOUATE pa3IMdHEIE YCTPOMCTBA B 3aBUCUMOCTH OT COCTOSHUS uenoBeka. Hanpumep, ecin BoauTers
34CHITIAET 3a PYJIEM, TO HY/KHO OCTAHOBHTB €T0 HY/KHO pa30yuTh BKIIOYEHUEM 3BOHKA ITPH NPEBLIICHAN
napameTpoM ornpeaenéanoro nopora. Heo6xomumMo co3nate yeTPOKCTBO, KOTOpOE Oy/IeT OCTAHABIHBAT
aBTOMOOM/TE ¥ OYIMTE 3acHYBImeEro BoguTens. OCTaHOBKY aBTOMOOWIIA MOYKHO IOKa3aTh C MOMOIIBIO
cnugoMeTpa (CkopocTs OyAeT mamaTh HO HyJs). ByauTs BOIOMTENS MOJKHO C TIOMOIIBIO 3BYKOBBIX
CHMTHAJIOB (HalpUMep, IPOUrpaTh ayAunodaiii co 3ByKOM CHPEHbI) ¥ CBETOBBIX CHTHAIOB (BKJIIOYHTH
MHTAIOIYIO MOACBETKY Kiaasui Gnoka EV3).

PesyabTarsl paboTsl HAJ Keiicom

O6yuaromyecs JOIKHEI IPHOOPECTH CIENYIONIME 3HAHHS H YMEHHUA:!

* IOHMMAHHE, YTO OCHOBOH HEPBHOM CHCTEMBI YEJIOBEKA ABIACTCS HEHPOH, KOTOPHIA MepeaaeT
MMTIYJIBCH] MEKTY OpraHaMH Tella;

* 3HAHME TOTO, YTO pasHble 00TaCTH MO3Ta OTBEYAIOT 3@ PasHblE QYHKIMH;

* IOHMMAaHHE OCHOBHEIX TIPHHIMIIOB paboThl d1ekTposHIedanorpada;

* 3HAKOMCTBO ¢ MojyieM D01

» ofmee mpencTaBieHHe 00 3NEKTPHYECKOH aKTMBHOCTH TOJIOBHOTO MO3ra ¥ pHTMax
ANEKTPOAHLE)ATIOrpaMMEI.

IlpexmeTHBIE 00M1ACTH

* Heppnas cucreMa: HEHTpaIbHAs ¥ NepudeprIccKas, coMarnieckas U BereTaTuBHas.

* HelipoHEBI, HEPBBI, HEPBHBIE Y3IIBL.

» CiuHHO# Mo3r. ['omoBHOR MO3T. bollbIxe MoIymapHs roJJOBHOr0 MO3ra.

» OpraHsl 4yBCTB M MX 3HAUCHHE B JKM3HH desoBeka. CeHCOpHBIE CHCTEMBI, HX CTPOCHHE H
byHKnun.

* [ 71a3 1 3penue.

Ipeasapurensnoe odcyxnenne. MzyuaoTes cieyomue pasielbl TEOPETHIECKOTo MaTepHaa:

* «HelipoHBI ¥ Nepeada CArHaIOB»

* «"0MTOBHOM MO3I'»

* «Inexrposnnedanorpadus. Putmer D31

O6cyKaaeTcs CTPOEHHE HEMPOHOB M IIPHHIMI TIEPENaud CHTHAIOB B HEPBHOH CHCTEME.
IIpemmaraeTcs OTBETHTD Ha CIIEAYIOLIHE BOTIPOCHI:

» KaxoBa 6y/eT aMIIATya i YaCTOTa CHIHAIA IIPH OTKPHITEIX riasax? Ilogemy?

[Ipu OTKPHITBIX TUiazax OyneT HaOmoOJarbes BBICOKOYACTOTHAS HH3KOAMIUIATYAHAS G5 P
MOCKOTBKY YeNOBEeK HANPSDKEH, 3pHTENbHAs Kopa obpabarsiBacT GOMBIIOE KOMTHICCTBO pasHOPOIHOH
3pUTENBHON MH(OpPMALHH, HEAPOHE! PAOOTAIOT XA0THYHO ¢ OOTIBIIOH JaCTOTOH.

« Kakosa GyeT aMIUTHTY/Ia M 4aCTOTA CHIHalla, KOT/Ia BBl 3aKPOETe I71a3a U paccnaburecs?

[Ipy 3aKpsITEIX IJla3aX 3pHTeibHas HHGMOPMAIKs CTAHOBUTCH OIHOPOJHOM, UETOBEK
paccrabiseTcss ¥ HEHPOHBI HAYMHAIOT PaboTaTh CUHXPOHHO ¢ ONIM3KMME YacTOTAMM, IOITOMY CHIHAN
HMeeT OONBITYIO aMIITHTYLY ¥ HH3KYHKO 9acTOTy.

OcHoBHBIE NIOHATHS:

Hepauas cuctema, HEHpOH, Tla3, 3NeKTposHIehanorpaMma

IHoaroroBKa 3KCHEPHMEHTA



1. IopxmounTte Lentpansuenii moaysis BiTronics NeuroLab k mopty 1 610xa EV3.

2 Iopkmounte Momyns D2 k IlenrpansHomy Mmomynro BiTronics NeuroLab ¢ momomisio
KPacHOTO COEJIMHUTETBLHOTO IIPOBO/IA.

3. 3akpenute Moayns DOI" Ha ronoBe Tak, YTOOBI CUTHATBHBIE 3NMEKTPOIB! PACIONIarajuch Ha
3aTHINKE, @ OIMOPHBIN 3MEKTPOA-TIPHIIEIIKY IIPHKPENHTE K MOYKE yXa.

4. Bxirounte 610k EV3. TTposepsre nokaszanust momyns 1. Bo Bknanxke «Port viewy BribepuTe
nopr 1 u tun curnana « EEG». [loxazanus momyns 331 HOIDKHBI OBITE TIONOKUTETEHEIMH.

[TpoBepbTe pe3ynbTaT Ka)kAoTo IIara IoArOTOBKH:

ITocne mara 2: Bce 2JIeMeHThI CHCTEMB] PETUCTPALlH COSTHHEHEI MEXIY COOOM.

ITocne mara 4: momyne D21 Haf&KHO 3aKpelUIEH Ha TONOBE M HMEETCS HAlEKHBIA KOHTAKT
MEJKJTy MEKTPOJaMHU U KOJKEH.

IMocne mara 5: moayns EV3 mactpoeH Ha cuuThiBaHue U 00paboTKy CHIHAIOB OT Moyl D1
IToxazaaus Momynsa 231 TONOKUTEIBHBL

Bo3zmoknbie omudKH

[IITexeps! He IO KOHIA BCTABIECHEL B PA3BEMBL.

» [110X0it 2NMeKTpHISCKIH KOHTAKT H3-3a O0JIBIIOr0 YMUCIIa BOJIOC MEKIY MOIYIIEM H KOKEH.

» Mojyie D01 3aKkpeIuieH He B TOM MEecTe.

« Cnaboe xperuieHHe MOJIYNIS Ha Tele: DPEMEIIOK MOMKET PACCTErHyThes B IIpoIecce
9KCTIEPUMEHTOB.

» [Tpu HazmeBaHWK MOJLYJIsSt ITEKEPH] BRIIILIN U3 Pa3bEMOB.

JKcrnepAMEnTAIbHbIEC H3MEPEHH

Jlins onpenenerus aMumTy 6! ciraana D21 Heo6X0AMMO ¢ TTOMOIIEIO HHCTPYMEHTA K AHAIIH3Y
BBIJENUTE y9actok D3I, ¥ ONpeaenuTs CraHAapTHOE OTKIOHEHHE CHIHAjla OTHOCHTEIBHO CPEIHETO
3HAaYEeHMsL.

ITpoueaypa sxcnepuMenTa 1J1st 00yJaroMMuXCs:

1. CanpTe Ha CTYT H paccnabbTecs.

2. 3amycTaTe SKcnepuMeHT. Bo BpeMs sKCIepHMEHTa IOCTapaiTech HE JIBMrarh MOJOBOH H HE
3aKPHIBATH IJ1a3a Ha MPO/IOKHTENBHOE BPEMSL.

3. Onpenenute ammmtyny curHana DO, J[Is 5TOro ¢ IOMOIIbIO HHCTPYMEHTA «AHAIU3Y
ONpENEeNUTE CTAH[ApPTHOe OTKIOHEeHHe rpaduka Bo BpeMs mocnequux 10 CekyHIl sKCIepHMeHTa.
3anummTe NOJY4eHHOE 3Ha9eHUE B TadnuIy.

4. TloBTOpUTE 3KCIEPUMEHT C 3aKPBITEIMH TTIA3aMHU.

Tun 3KcepuMeHTa AMILUIATY1a CUIHAJIA
OKCIMEPUMEHT C OTKPBITBIMH INIA3aMH
DKCIIEPHMEHT C 3aKPBITEIMH IT1a3aMH A
BosMoxkabie 0IIHOKH
['masa 3akpeiThl He MONHOCTBIO. © OOywaromuiics He paccmabuiics. © Jlis ompeneneHus
aMIIMTYasl BeIOpaH cermeHT D3 ¢ CHIBHO H3MeHsIOImeHcs aMIUMTya0#. ¢ [Ipu mpoBeneHHH
M3MepeHnii 06yJaromiAcs IBAIAT TOIOBOH, M3-3a YETO BO3HUKIM apredakTs OMI'.

AHAIH3 HIKCHEPHMEHTAILHBLIX TaHHBIX

O6cyxnatroTes nomyuennsie curnansl 99T 1 ux otmmuns. O6cyknaTes 0coGeHHOCTH 0~ U B~
PUTMOB.

Korma rimasa OTKpHITHI, MBI HaONMIOJAeM BHICOKOYAaCTOTHYIO M HHU3KOaMIUmTyanyo IOT,
TIOCKOLKY B 3TOM CJIyYae HelOBEK HaIpsDKeH, 3pUTesibHas Kopa oOpabaTeiBacT OONBIIOE KOTHIECTBO
Pa3HOPOAHOM 3pUTETbHON HH(OPMALME, HEHPOHBI paboTaIOT Xa0THYHO ¢ 60MBIIOH YacToToH. Takolk THI
curnaia DO HasHIBACTCS JECUHXPOHH30BAHHBIM U MTPEACTAR/ICH B O0mbIIeH JacTh B-pHTMOM.

Korma Tiasa 3aKkpbiThl, YENOBEK HE IONY9aeT 3pHTENbHYI0 HHQOPMALUIO, HENOBEK
paccnabrnsercs, # HeHPOHBI HATMHAIOT paboTaTh CHHXPOHHO C OIM3KAMM 4aCTOTaMH, II03TOMY CHTHAN
pMeeT OONBOIYIO AaAMIUIMTYAY ¥ HH3KYH0 dacToTy. Takod tun curnana OO0 HaswiBaeTcs
CHHXPOHM30BAHHEIM H SBISETCS 0-PHTMOM
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